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With the dawn of 21st century, the Open Access (OA) has given a new challenge to scholarly communication and publishing world. Increase in journals’ prices and constant budget for the last two decades have posed a challenge for libraries to maintain their journal subscriptions up to a sufficient level to support their research and development activities. In the meantime, publication of scholarly articles in public domain through Web has provided new ways to scholarly world. Various means of OA have been discussed with supporting business models. Authors have gone through various studies which were made in the recent past to show impact of OA towards its use and citation in scholarship and research.  The studies have shown that OA helps to increase the citation impact of journals and is helping to make scientific research more visible and accessible, thus affecting tremendously the scientific communication. Authors hope that OA will have a bright future.  
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The journals are still primary way of communicating new findings but the escalating prices of commercial journals are becoming barrier to access to scholarly research and are forces behind the OA.  

1  What is open access
OA essentially means free access to the users. This is generally referred to the documents available on the Web and also   called   public domain documents.  This  term is commonly associated with scholarly material. OA means that electronic scholarly articles are available freely at the point of use.  This is recent movement in communication of scholary research, wherein neither readers nor a reader’s institution are charged for access to articles or other resources. OA is also known as open access publishing and free online scholarship. 
Budapest Open Access Initiative (BOAI)1 has defined the OA as, “By ‘Open Access’ to this literature, we mean its free availability on the public Internet, permitting any user to read, download, copy, distribute, print, search, or link to the full texts of these articles, crawl them for indexing, pass them as data to software, or use them for any other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining access to the Internet itself. The only constraint on reproduction and distribution, and the only role for copyright in this domain, should be to give authors control over integrity of their work and the right to be properly acknowledged and cited.” 

2 MEANS of open access
	Open access journals
OA journals follow procedure of peer-review for their contents. These journals are published to make their contents online free immediately after publication. This is also called as the “golden” road to OA. Some of the publishers such as BioMed Central and the Public Library of Science are providing OA journals. Directory of Open Access Journals (DOAJ)2 defines OA journals as journals that use a funding model that does not charge readers or their institutions for access. 

	Open access archives or repositories
They involve simply making research output freely available on the World Wide Web. They may belong to institutions, such as universities and laboratories or disciplines such as chemistry and biology. They do not perform peer-review. They may have preprint and post print or both. This is also known as the "green" road to OA. Preprint is pre-peer-review article submitted to journal. Post prints are articles which are post-peer-review. Both pre-print and post-print in electronic format are called e-prints.

3 BUSINESS models for open access
 	  OA material is not free to produce. Money is involved to produce and distribute for peer-reviewing and editing of OA journals as it was in traditional journals but it is much less costly than commercial publishing. There is need of Web space for publishing or infrastructure for it. There are various resources for obtaining funding but some of them are direct author fees, institutional memberships to sponsor all or part of author fees, funding agency payment of author fees, grants to OA publishers, institutional subsidies, etc. The business models can be described as under: 

31 UNIVERSITY Departments
	Some OA journals are being managed from University Departments. These are published in electronic-only version using institution’s server space. These are edited and administered including the peer-review process without any fee for interested scholars. There are many examples of such journals in the Directory of Open Access Journals published from Lund University Library. For example, Annual Review of Biomedical Sciences and Biodiversity Informatics are being published by Sao Paulo State University and University of Kansas respectively.

32 GRANTS and sponsorship from agencies and foundation
 	Some journals receive some funding in the form of grants and sponsorship from some agencies and foundations. For example, D-Lib Magazine is funded by DARPA (Defense Advanced Research Project Agency) and NSF (National Science Foundation). The Journal of Electronic Publishing is published by the University of Michigan Press whose editors and managing editors are volunteers but which has costs of US$ 4000 per year for copy editing and web hosting.
33 OPEN archives AND INSTITUTIONAL repositories
It is not necessary to provide OA for the articles that are published in OA journals. These can be published in print journals but the access can be done through OA repositories. Such repositories may be storage for research from an institution. In this, they are commonly referred to as Institutional Repositories (IRs). There are some example of Institutional Repositories such as Digital Academic Repository (DARE) of University of Amsterdam, SPARC (The Scholarly Publishing and Academic Resources Coalition) and arXiv set up at Cornell University, etc.
34 COMMERCIAL publishing model
The commercial publishing model is the main model for OA journals. In this case, authors pay fee to get published their articles and after publication, the publishers make available free the articles electronically immediately. One of such types of publishers is Public Library of Science (PLoS). PLoS charges from $1250 - $2500 fee for submitting paper. If the author is not able to pay, publication fee may be waived and they may be allowed to submit articles free of charge. BioMed Central (BMC) started its publishing service in 2000. Now it covers more than 170 journals in the field of biomedical sciences in its list. Authors pay a fee of $ 1470 per article for publication. Besides, the single author-pays, an institutional membership is available in which all authors of the institute may publish in any BMC journal without any fee. The JISC (Joint Information Systems Committee) has made payment to BMC for membership for all UK higher education institutions. Government of Australia has recently paid for the same for Australian universities and institutions. 

35 HYBRID Open access journal program
Many commercial publishers of traditional journals are providing option of OA for articles. If any author wants to make his/her article freely available on Web, he/she will have to pay fee for it. Different publishers of journals have different fee structure. The article may be available on personal site, and journal websites or any institutional repositories. Articles will be published in print journals as usual. Some of them have option for OA for trial basis and they have this option only for some journals and not for all journals. Some organisations are paying fee for funded research output to make it in public domain. For example, Elsevier has agreement with Arthritis Research Campaign, British Heart Foundation, National Institute of Health, Wellcome Trust, etc. to make their research output in OA. 
Some of the publishers which are supporting OA: 
(a)  Royal Society of Chemistry
       http://www.rsc.org/chemistryworld/News/2006/September/02100602.asp (​http:​/​​/​www.rsc.org​/​chemistryworld​/​News​/​2006​/​September​/​02100602.asp​) 
     [accessed on Jan 20, 2008]
(b)  Taylor & Francis
     http://www.informa.com/corporate/investors/press_releases/2006/2006-09-28_20017377567.htm (​http:​/​​/​www.informa.com​/​corporate​/​investors​/​press_releases​/​2006​/​2006-09-28_20017377567.htm​)
      [accessed on Jan. 18, 2008]
(c) Wiley & Sons 
      https://mx2.arl.org/Lists/SPARC-OAForum/Message/3247.html (​http:​/​​/​as.wiley.com​/​WileyCDA​/​Section​/​index.html​)     [accessed on Feb. 4, 2008]
(d)  Elsevier
      http://www.elsevier.com/wps/find/authorsview.authors/sponsoredarticles (​http:​/​​/​www.elsevier.com​/​wps​/​find​/​authorsview.authors​/​fundingbodyagreements​)
     [accessed on Feb. 4, 2008] 
(e)  Oxford University Press
      http://www.oxfordjournals.org/oxfordopen/ (​http:​/​​/​www.oxfordjournals.org​/​oxfordopen​/​​)  [accessed on Jan. 20, 2008]
(f)  Blackwell
    http://www.blackwellpublishing.com/static/onlineopen.asp (​http:​/​​/​www.blackwellpublishing.com​/​static​/​onlineopen.asp​) [accessed on Jan. 20, 2008]

4 IMPACT of Open access 
  	 At present, OA is a burning issue. A number of supporters for OA are coming forward. There are world wide discussions and debates for it. Many researchers and educational institutions are advocating for OA of scholarly research. Most important thing is that whether openly accessible scholarly research is being used and cited in scholarship and research by users or not. In case, these intellectual outputs do not have impact on scholarly communication, then the purpose of OA is not fulfilled completely and OA materials are not playing their role in scientific communication. The impact of freely available articles can be assessed by citation studies. Citation impact of scholarly output depends upon to discover, read and at the end to cite that scholarly output by authors and for this all, access is not only a factor, it is necessary one. Some studies have been reviewed to show the impact of OA on scholarly research.
  	 Anderson and others (2001)3 took the journal ‘Pediatrics’ published by the American Academy of Pediatrics in their study. In January 1997, the journal started online-only section of peer-reviewed articles as part of ‘Pediatrics’. This online-only section was given the name, ‘Pediatric electronic page’. Since July 1998, both the print contents on payment basis and online-only contents available free of charge had coexisted online. The study included articles published in 1997 to 1999. Both print and online articles were included for the purpose. Three major variables i.e. web usage statistics, citations within the biomedical literature, and author perception were used as three major measurements. The study found that online-only articles received slightly fewer citations than print articles and were accessed four times via Web. Lawrence (2001)4 studied the impact of freely available online articles by citation analysis. In the study, he took 119924 conference articles in Computer Science and related disciplines. In these areas, conference articles were more prestigious than journal articles whose acceptance rate was less than 10%. The self-cited articles were excluded. The articles taken were from 1494 publication venues. Within publication venues at least 5 online and 5 offline articles were included in the study. Online articles got more citations on average for 90% venues. On average online articles received 336% more citations as compared to offline articles which were published in the same venues.  Authors thought that articles published in same venue would be similar in quality. If all articles had similar quality then those articles which received lesser citations could not be read and cited by author due to restriction of accessibility.
Antelman (2004)5 examined research impact of the four disciplines in Mathematics, Electrical and Electronic Engineering, Political Science and Philosophy. Ten leading journals in each of the disciplines were selected and defined as per ISI’s Journal Citation Reports (JCR) for 2002 except philosophy for which there is no JCR. To measure research impact, ISI’S Web of Science was used. The study found that 17% articles were OA in Philosophy; 29% in Political Science; 37% in Electrical and Electronic Engineering and 69% in Mathematics. The relative increase in citations for OA articles was in the range of 45% in Philosophy, 51% in Electrical and Electronic Engineering, 86% in Political Science and 91% in Mathematics. Thus the findings indicated that in all four disciplines, freely available articles had greater research impact. The highest citation impact was in Mathematics and the lowest was in Philosophy. Except Political Science, this study showed that the discipline in which the coverage of OA was more, citation impact was also more. Pringle (2004)6 undertook a study of 8700 journals which had been currently covered in Web of Science. There were only 191(approximately 2%) OA journals in the total population. Citation impact for OA journals and non-OA journals was similar. It is encouraging factor that OA journals and print journals indexed by ISI have equal citation impact although the OA journals have a recent start. McVeigh (2004)7 studied the citation performance of OA journals in ISI citation databases. At the end of June 2004, there were 239 OA journals out of nearly 9000 journals indexed in the Web of Science. Within three months 43 OA titles had been added. Results showed that coverage of OA journals was increasing in the ISI citation database and a number of journals were opting an OA model. In majority OA journals were found in lower ranking journals in their respective subject regarding impact factors. 6% (14 out of 239 OA journals) ranked in the top 10% of journals in their subject categories. Only one third of these OA journals were above 50th percentile in rank. Majority of OA journals had been launched within the past ten years and some of them were OA from their beginning. Harnad and Brody (2004)8 analysed OA advantage over non-OA by studying journal articles in Physics indexed by Institute of Scientific Information from 1992-2001. Pre-print manuscripts of some articles were deposited in subject based repository ARXIV (http://www.arxiv.org (​http:​/​​/​www.arxiv.org​)). Thomson Scientific Web of Science was used to determine the citation counts to OA articles and non-OA articles and it was found that OA articles had 2-3 times citation counts than those that were not self archived in ARXIV for the same journal and in same the year. OA articles published in same journal and same year also confirmed that OA articles received more citations. 
Hajjem and others (2005)9 investigated the increase in OA citation impact by analysing 1,307,038 articles published from 1992-2003 in ten disciplines (Biology, Psychology, Sociology, Health, Political Science, Economics, Education, Law, Business and Management).They searched the Web for full-text reference metadata (author, title, journal, etc) and used Institute for Scientific Information (ISI) database for citation analysis. The study showed that percentage of OA articles varied from 5%-16% depending on discipline, year and country and were increasing slowly every year. OA and non-OA articles were compared within the same journal and year. The citation impact increased varying between 25% to 250% by discipline and year. The study showed that OA advantage was different in different disciplines and was obscure to generalize across disciplines. Sahu and others (2005)10 investigated the effect of OA on citation rates for “Journal of Postgraduate Medicine” which was published originally in print version. The full text of articles published since 1990 were made available online in 2001. The citations for theses articles were divided into two groups i.e. the pre-OA period (1990-2000) and post-OA period (2001-2004). The results showed that 553 articles were published from 1990 to 1999. Out of 553 articles, 327 received 893 citations between 1990 and 2004. 549 (62.5%) citations were received during 2001 to 2004.164 articles (50.1%) received their first citation after 2001. There was no article published during 1990-1999 which received any citation in the same year of publication but the articles which were published in 2002, 2003 and 2004 received citations in the year of publication. Thus there is a relation between OA journal and the increase in number of citations received by the articles. OA decreases the time lag between publication and the first citation. Half of the articles were cited after they were made openly accessible. Users were unable to read and cite these articles due to unavailability of them. The relevant and valuable information is losing research impact because it is not accessible free. OA increases the visibility of research output. 
Eysenbach (2006)11 studied comparative impact of citation between OA  and non-OA articles in the first 4-16 months after publication  from the same journal i.e. Proceedings of  the National Academy of Sciences (PNAS). The study showed that OA articles were cited sooner and more than non-OA articles. Mueller and others (2006)12 studied impact factor of general internal medicine journals which have become available online. MEDLINE with institutional subscription or without institutional subscription with the use of home computer was used to determine the 2004 online status of “Medicine, General and Internal” journals which were covered in the Institute for Scientific Information (ISI)’s Journal Citation Report (JCR). An impact factor of each journal for 1992 to 2003 is gathered. Journal articles available online were grouped as full text on the Net (FUTON), abstract only or citation information only (no abstract available). The study showed that in ISI’s JCR there were 102 general medicine journals. Out of these, 70% journals had existed in both pre-Internet (1992) and Internet (2003) eras. FUTON journals in 2004 had greater impact factor than non-FUTON journals in 1992. FUTON journals had a higher increase in impact factors from 1992 to 2003 than other journals. Similar findings were seen through the use of home computer without an institutional subscription. Free-FUTON journals had greater impact factors than non-free-FUTON journals in the Internet era only.
Davis and Fromerth (2007)13 examined citations and downloads from publisher’s websites of 2765 articles published in four Mathematics journals from 1997 to 2005. The study indicated that the articles which were deposited in the arXiv received 35% more citations than non-deposited articles. But articles deposited in arXiv got 23% fewer downloads from publisher’s websites. This study also showed that arXiv and publisher’s websites have different functions for satisfying their information needs. 
Thus, traditional publishing method prevents potential scholars to access to a large amount of research material which is useful for their research programme. If there is no access to a research article, it can never be cited. OA avoids this hurdle. These studies indicate that OA articles are being used and cited in research by authors in their respective fields. These articles are receiving more citations than print articles. OA helps to increase prestige and recognition of research articles as well as authors. OA helps to increase the citation impact of a prestigious journal. OA is helping to make scientific research more visible and accessible and increasing their research impact. OA decreases the time lag between publication and the first citation. The research impact of OA varies from discipline to discipline. The research impact of OA is greater in sciences than social sciences. The academicians are finding out OA materials. It is affecting tremendously the scientific communication. 

5 FUTURE OF Open access
Success of OA will depend on mainly two things i.e. the first is funding and the second is contribution to scholarly communication. There are many supporters for promoting OA. They are getting support from publishing companies, funding agencies, scientific societies, individual researchers, foundation grants and funding institutions.  Many journals are taking advertising to raise money. A number of funding bodies are supporting OA business models. Some funding bodies are Wellcome Trust, Research Councils UK (RCUK), Social Science and Humanities Research Council of Canada (SSHRS), Howard Hughes Foundation, Moore Foundation, Open Society Institute, etc. Wellcome Trust has started OA mandatory to Wellcome-Funded research.
The governments in the countries like United Kingdom and United States are supporting and encouraging for OA movement. The UK Parliament Science and Technology Committee and US House of Representatives have recommended that all funded research should be made openly accessible mandatory.14 The JISC (Joint Information Systems Committee) and Government of Australia paid to BioMed Central for membership for all UK higher education institutions and Australian universities and institutions respectively. In future, it is hoped that such steps will be taken in other countries.

Although it is difficult to say that future of OA will depend on which business model, but there is no doubt to its funding. OA articles are being used in research and scientists are citing them. OA articles are receiving more citations due to their free availability and their use is increasing gradually. Some time they are being cited sooner than that of non-OA articles. Therefore, OA is contributing to scholarly communication. Thus, in view of the above, the future of OA will be bright. The preference will be given to OA journals over print journals. The print will face challenge in the long run.
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